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II. Amendments to the Claims 
1-3. (Cancelled) 



4- (Currently Amended) Th e sy s tem aocording to cl a im 3, A 

system for compens ating understeer and oversteer in a vehicle haviro a steer by 
wire system, the system comprising: 

a driver interface system for receiving steering input: 

a sensor system to sense th e steering input and generate a 
steering control signal: 

a controller in electrical communication with the sensor system to 
receive the steering control signal, wherein the controller is configured to 
determine when a n understeer or oversteer condition exists and generate a 
steering assist signal: 

a road wheel steering actuation system configured to receive the 
steering a ssist signal and adjust a road wheel angle based on the steering assist 
signal, wh erein the controller determines an understeer condition exists when the 
magnitude of the de sired yaw rate is greater than the measured vai/v rate by a 
first threshold value for a time period and the magnitude of the de?sired lateraf 
acceleration is gre ater than the measured lateral acceleration bv a second 
threshold for the time period: 

wherein the controller is configured to determine if an understeer 
condition exists based on a measured vaw rate and a measured lateral 
acceleration signal: 

wherein the controller is configured to determine if an understeer 
condition exists base d on a desired vaw rate and a desired lateral acceleration; 
and 
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wherein the controller determines an understeer condition exists 
when the magnitude of the desired yaw rate is greater than the measured yaw 
rate by a first threshold value for a time period and the magnitude of he desired 
lateral acceleration is greater than the measured lateral acceleration by a second 
threshold for the time period. 

5. (Currently Amended) The system according to claim 4- 10, 
wherein the controller is configured to determine if a oversteer cordition exists 
based on a measured yaw rate and a measured lateral acceleration s ignal. 

6. (Original) The system according to claim 5, wherein the 
controller is configured to determine if an oversteer condition exists based on a 
desired yaw rate and a desired lateral acceleration. 

7. (Currently Amended) The system according to claim & 4, 
wherein the controller determines an oversteer condition exists when the 
magnitude of the desired yaw rate Is less than the measured yaw nnte by a first 
threshold value for a time period and the magnitude of the desired lateral 
acceleration is less than the measured lateral acceleration by a second threshold 
for the time period. 

8. (Currently Amended) The system according tc claim 5, 
wherein the desired yaw rate is calculated according to the relationship: 

= VhSpd * Steeringratio * SWA 
r<ies L + K*VhSpd 2 

where, 

r d e S : desired yaw rate 

L: wheelbase of the vehicle 

K: understeer coefficient 
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VhSpd: vehicle speed 
SWA: steering wheel angle 
Steeringratio: steering ratio 



9. (Currently Amended) The system according to claim 5, 
wherein the desired lateral acceleration is calculated based on the relationship: 

La£ WtSpt 2 * Steeringvatio * SWA 
** L I K*WiSpd 2 

Lm VhSpd 2 * Steeringratio* SWA 
Qdss L + K*VhSpd 2 



where, 

Latd 8S : desired lateral acceleration 

L: wheelbase of the vehicle 

K: understeer coefficient 

VhSpd: s t ee r i ng wh ee l anglo v ehicle speed 

SWA: steering wheel angle 

Steeringratio: steering ratio 



10. (Currently Amended) Th o system accord i ng to c l aim 1, A 
system for compensating understeer and oversteer in a vehicle having a steer bv 
wire system, the system comprising: 

a driver interface system for receiving steering input: 
a sensor system to sense the steering input and generate a 
steering control signal: 

a controller in electrical communication with the sensor system to 
receive the steering control signal wherein the controller is configured to 
determine when an understeer or oversteer condition exists and generate a 
steering assist signal: 
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a road wheel steering actuation system configured tc receive the 
steering assist signal and adjust a road wheel angle based on the steering assist 
signal; 

wherein the controller includes a proportional integral algorithm and 
an input to the proportional integral algorithm is the difference betweon a steering 
wheel angle and a predetermined understeer compensation reference value 
scheduled based on a vehicle speed. 

11. (Original) The system according to claim 10, wherein the 
predetermined understeer compensation reference value is determined 
according to the relationship: 

UnStrCm Pref = RWA m — 

where, UnStrCmp is the understeer compensation reference value, RWA 
max is maximal allowable road wheel angle, k is an empirical valje from the 
vehicle and VhSpd is the vehicle speed. 

12. (Cancelled) 

13. (Currently Amended) The system according to olaim 4- 10, 
wherein the controller is configured to generate a steering assist signal 

such that a yaw rate error and a lateral acceleration error is minimized. 

14. (Cancelled) 

15. (Currently Amended) The method according to cfaim 44 23, 
wherein the step of determining when an understeer condition exists is based on 
a measured yaw rate and a measured lateral acceleration signal. 
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16. (Original) The method according to claim 15, further comprising 
determining if an understeer condition exists based on a desired yaw rate and a 
desired lateral acceleration. 

17. (Original) The method according to claim 16 f furthe r comprising 
determining an understeer condition exists when the magnitude ol the desired 
yaw rate is greater than the measured yaw rate by a first threshold value for a 
first time period and the magnitude of the desired lateral acceleration is greater 
than the measured lateral acceleration by a second threshold for a second time 
period. 

18. (Currently Amended) The method according to claim 44 23, 
further comprising determining if a oversteer condition exists based on a 
measured yaw rate and a measured lateral acceleration signal. 

19. (Original) The method according to claim 18, furthe ' comprising 
determining if an oversteer condition exists based on a desired yaw rate and a 
desired lateral acceleration. 

20. (Original) The method according to claim 19, furthe - comprising 
determining an oversteer condition exists if the magnitude of the desired yaw rate 
is less than the measured yaw rate by a first threshold value for a firsi time period 
and the magnitude of the desired lateral acceleration is less than th 3 measured 
lateral acceleration by a second threshold for a second time period. 

21. (Currently Amended) The method according to claim 18, 
further comprising calculating the desired yaw rate according to the relationship: 

_ VhSpd * Steeringratio * SWA 
r ""~ L + K*VhSpd 2 
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where, 

rdes: desired yaw rate 

L: wheelbase of the vehicle 

K: understeer coefficient 

VhSpd: vehicle speed 

SWA: steering wheel angle 

Steeringratio: steering ratio 

22, (Currently Amended) The method according tc claim 18, 
further comprising calculating the desired lateral acceleration based on the 
relationship: 



MxSpt 1 * Steeringratio * SWA - 
L i K«WtSpd 2 



_ VhSpd 1 * Steeringratio* SWA 

I-tQX j — _ 

" L + K* VhSpd 

where, 

Latdes: desired lateral acceleration 

L: wheelbase of the vehicle 

K: understeer coefficient 

VhSpd: steering wh e el ang l e vehicle speed 

SWA: steering wheel angle 

Steeringratio: steering ratio 



23. (Currently Amended) Tho m e thod according to <; l a im 1 4 , A 
method for compensating understeer and oversteer in a vehicle havtn 3 a steer by 
wire system, the method comprising: 

receiving steering input from a driver interface system: 
sensing the steering Input with a sensor system: 
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generating a steering control signal; 
receiving the steering control signal into a controller; 
determining when an understeer or oversteer condition exists 
utilizing the controller: 

generating a steering assist signal: and 

adjusting a road wheel angle based on the steering assist signal 
further comprising calculating the difference between a steering wheel angle and 
a predetermined understeer compensation reference value scheduled based on 
a vehicle speed. 



24. (Original) The method according to claim 23, further comprising 
calculating the predetermined understeer compensation refersnce value 
according to the relationship: 

RWA 

f \ + k*VhSpd 

where, UnStrCmp is the understeer compensation reference value, RWA 
max is maximal allowable road wheel angle, k is an empirical value from the 
vehicle and VhSpd is the vehicle speed. 



25. (Currently Amended) The method according to claim 44 23, 
further comprising generating a steering assist signal based on a proportional 
integral algorithm. 

26. (Currently Amended) The method according to claim 44 23, 
further comprising generating a steering assist signal such that a yaw rate error 
and a lateral acceleration error is minimized. 
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